HAND  CRANES.
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very intermittent, when long intervals of idleness elapse between spells of service, and generally when but moderate loads have to be lifted.
At one time all cranes were operated by hand, then came hydraulic, and steam power, afterwards air, and finally electricity. Hand power is nevertheless of great value still in very many instances.
The simplest application of the latter is through winch handles. These are usually of 16 or 17 in. radius, and the power of a man exerted at that radius is multiplied into the circumference of the circle described by the handle. The power which a man is able to exercise is very variable, depending on the time through which it is maintained. Fifteen pounds is usually taken in calculations as being an average continued through a day's work. Some estimate on a basis of 20 Ibs. For short periods from 25 to 30 Ibs. can be taken.
The height of the handles is generally fixed at about 3 ft. from the ground line, or from the platform on which the man stands, as it is found that he is best able to exercise his maximum energy with the handles at about that height. Bringing them higher or lower involves reaching too high or too low, at the extremes of height or depth during the revolutions of the handles.
Winch handles are fitted to warehouse, and wharf cranes, to fixed, and portable cranes, and to overhead travellers.
Another method of operation by hand is through rope, or chain wheels. The application of these lies in overhead travellers, and in the Jennys of triangular-framed cranes, where the man operates from the ground. The rope or chain comes down to within easy reach, and pulling at it turns the wheel above, and with it the gearing. The mechanical gain obtained is the same as that of the winch handles. The wheels used have plain rims, or they are waved, or have nibs cast on to increase the bite of the rope or chain, see Chapter XIII., p. 165.